Fusion

reactions power the sun and other stars. In fusion reactions, low-mass nuclei combine, or fuse, to
form more massive nuclei. The fusion process converts mass (m) into kinetic energy (E), as described by
Einstein's formula, E = mc2. In the sun, a sequence of fusion reactions named the p-p chain begins with
protons, the nuclei of ordinary hydrogen, and ends with alpha particles, the nuclei of helium atoms. The
p-p chain provides most of the sun’s energy, and it will continue to do so for billions of years.

To make

fUS|On happen on the earth, atoms must be heated to very high temperatures, typically above 10 mil-
lion K. In this high-temperature state, the atoms are ionized, forming a plasma. For net energy gain, the
plasma must be held together (confined) long enough that many fusion reactions occur. If fusion power
plants become practical, they would provide a virtually inexhaustible energy supply because of the abun-
dance of fuels like deuterium. Substantial progress towards this goal has been made.
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